In patients with cholesterol gallstones both hepatic and gallbladder bile contain an excessive amount of cholesterol in relation to the solubilising bile acids and phospholipids.'2 Several ,studies have shown that hepatic bile contains a greater proportion of cholesterol after an overnight fast than in the fed state.3-5 The effect of fasting on gallbladder bile was investigated by Williams et al.6 who studied normal men and women fasted for 9, 12 and 16 hours. The molar percentage of cholesterol rose with increasing duration of the fast but the difference was significant only in women. These" and -earlier 
Results
All subjects maintained a constant weight throughout the study period. The duration of the fast was usually within one hour of the intended period. In every case, cholecystokinin evoked a free flow of concentrated bile suggesting that gallbladder function was normal.
In eight of the nine subjects studied, bile was more saturated with cholesterol after the 15 hour fast than after the 10 hour fast ( Figure) , the respective saturation indices being 1[34 0-08 and 1[05±0-10 (P<0-005). In three of the subjects, bile was unsaturated after the shorter fast but was supersaturated after the longer one. However, after 20 hours of fasting, the mean saturation index
(1-13+0.10) was significantly less (P<0.02) than after the 15 hour fast and did not differ significantly from the 10 hour value.
The mean molar percentages of cholesterol, Table 1 . The total lipid concentration was similar at all three sampling times. There was also no significant variation in the proportion of the major glycine-conjugated bie acids (Table 2 ).
Discussion
Thi ( study confirms that fasting produces a rise in the cholesterol saturation of gallbladder bile but shows that this is a transitory phenomenon. While saturation index increases in the period between 10 and 15 hours of fasting, it declines if the fast is further prolonged. It appears that the maximum biliary saturation index produced by fasting occurs between 10 and 20 hours. Our findings are in agreement with and help to reconcile the apparent discrepancy between previous studies. These suggested that there is a rise in the cholesterol saturation of hepatic and gallbladder bile with an overnight fast3-6 but a fall in the cholesterol saturation index of gallbladder bile with a four to six day fast.7 This study does not reveal the mechanism of the initial rise in bile cholesterol saturation. However, during fasting, bile acids are to some extent sequestered in the relaxed gallbladder which temporarily interrupts their enterohepatic circulation.
This causes a fall in bile acid secretion rate and hence the production of hepatic bile with a higher cholesterol content.316 This more saturated bile replenishes the gallbladder as its contents shrink through extraction of fluid. Our data suggest that such replenishment is still occurring after 10 hours of fasting.
A different mechanism must be invoked to explain the fall in bile cholesterol saturation with continued fasting. One possibility is reduced hepatic cholesterol synthesis leading to less saturated hepatic bile. In the rat liver the activity of the rate-limiting enzyme of cholesterol synthesis (hydroxymethyl-glutaryl coenzyme-A reductase) begins to decline within six to eight hours of fasting and reaches a minimum 14 hours after the last meal.17-1' Conceivably, the absence of dietary cholesterol also plays a part in this change.
Like previous workers,7 we did not find that fasting produced any changes in the individual bile acid composition of gallbladder bile.
The total biliary lipid concentration might have been expected to rise as the fast was prolonged. Its failure to do so could involve two factors. Firstly, the gallbladder might stop its concentrating activity within 10 hours of fasting. Secondly, there might be some emptying of the gallbladder during a fast, with replacement of gallbladder bile by the less concentrated hepatic bile. Recent work has shown that in healthy subjects (admittedly young men with a perfusion tube in the duodenum) there are indeed episodes of gallbladder emptying during the night.20
In conclusion, our findings suggest that fasting for between 10 and 20 hours may indeed increase the risk of gallstone formation, but this effect is counteracted by a more prolonged fast. The data also indicate that, in studies of human gallbladder bile, it is desirable to standardise the period of fasting before sampling the bile.
